The current economic crisis has raised concerns about the persistent increasing duration of unemployment. Although lay-offs at large firms normally make headlines during crises, we still know little about the potential impact of firm size on firms' adjustment behavior under a crisis context. We study firm size effects on employment growth during economic slowdowns, using a rich microeconomic database for the 1988-2007 period in the Portuguese manufacturing industry. The results show that economic downturns impacted negatively upon firm growth. This negative impact is found to be higher for larger firms, either during or also immediately after crisis periods. Small and medium sized enterprises (SMEs) emerge as potential stabilizers in downturn periods. However, larger firms seem to be able to quickly recover from downturn periods.
INTRODUCTION 1
Understanding the determinants of firm growth has long been a key goal of research in different fields (Coad 2009; Short et al. 2009 ). However, we still know little about the importance of firm and industry-level determinants for firms' adjustment under a crisis context. Differences between groups based on size have been deeply investigated because firm size may substantially influence firm performance and growth (Hawawini et al. 2003; Coad 2009; Short et al. 2009 ). The literature has extensively studied the relationship between firm size and firm growth, mainly aiming at establishing or refuting the empirical validity of the Law of Proportional Effect, often known as Gibrat's Law. However, the effect of size upon firm growth measured during downturns has been scarcely investigated. While losses and lay-offs at large firms normally make the headlines during periods of crisis, many SMEs may also be severely affected by economic slowdowns. Weak demand, tight credit and strong dependence from few customers and suppliers are the chief pressures faced by these enterprises during periods of economic downturn. Nonetheless, it is not clear if size affects growth during economic slowdowns.
In this paper we aim to fill this gap by considering to what extent firm size is a determinant for firm growth during periods of economic downturn, and also explore other firm and industry-level variables that, according to the literature, are likely to impact significantly on firm growth patterns overall. We use data from the Quadros de Pessoal 2 database, a rich and comprehensive dataset covering all firms with wage earners in Portugal, a country for which there is no study addressing this theme. The study covers the period 1988-2007, including two periods of economic downturn (1991-1993 and 2001-2003) . These were marked by significant declines in real gross domestic product (GDP) growth, considerable increases in unemployment rates and also evident breaks in private consumption and investment (Bank of Portugal 2009a , 2009b . According to the data from the Bank of Portugal, the Portuguese real GDP growth dropped from a rate of 4.4% in 1991 to -2% in 1993. Similarly, the growth rate of Portuguese GDP has fallen from 2% in 2001 to -0.8% in 2003. During these periods, unemployment growth rates suffered an increase of 1.3 and 2.3 percentage points, respectively. Both downturns were to some extent an effect of a decline in economic activity of developed countries, which led to considerable reductions in Portuguese exports and then in private consumption and investment.
To the best of our knowledge, this is the first in-depth study addressing this question benefitting from the availability of a long and rich database with microeconomic data. Our results contribute not only to the scarce literature on these matters, but also to the understanding of the Portuguese case, where SMEs assume great positions in number, securing the majority of jobs. Understanding this topic in the Portuguese context is particularly useful because, as in Portugal, small and medium firms employ more than half of the labor force in the private sector of the OECD area and account for over 99% of all enterprises in the EU (OECD 2009 ). The ability of countries to promote the sustainability of these enterprises may arise as a great contribution to the revival of the global economy, as well as the recovery of individual national economies. By understanding better the role and differentiated behavior of firms according to their size, governments may improve policy action. Obviously the current financial and economic crisis that has resulted in the worst global recession since World War II promoted us to the present investigation. In our study we focus on past economic slowdowns. However, results from past events may be of value in understanding more modern recessions, such as the one from which the world economy is currently recovering.
The remainder of this paper is structured as follows: in section 2 we review the background literature on this matter and derive our research questions; in section 3 we present the empirical analysis and discuss the results; section 4 concludes and raises some policy implications.
FIRM SIZE, FIRM GROWTH AND ECONOMIC DOWNTURNS
Despite the wide theoretical and empirical discussions on the relationship between firm size and firm growth, a topic raised early by Gibrat (1931) with the enduringly debated Law of Proportional Effect 3 , we still know little about this relationship under a crisis environment. The empirical evidence on this matter is not only small in number but also limited by the crises' contexts hitherto studied, regarding the strong focus on the Asian financial crisis in 1997. The results are also mixed and inconclusive.
In the literature, we find valid reasons for why small firms may have a differential impact relative to larger firms. Smaller enterprises may be more flexible in adapting to an economic downturn as they are less resistant to inertia, rigidity and sunk costs (Tan and See 2004) , more able to exploit market niches (Gregory et al. 2002; Narjoko and Hill 2007; Hodorogel 2009 ), being concentrated on activities characterized by economies of agglomeration, rather than economies of scale (Berry et al. 2001; Hall and Harvie 2003) , and less reliant on formal credits compared to their larger counterparts, who are more burdened by debts (Sato 2000; Wangel and Rodriguez 2006) . Even their disadvantages at technological and knowledge levels can be overcome through the imitation of other firms' best practices (Nugent and Yhee 2002) . As a result, SMEs may be more able to sustain their employment levels and thus counteract the negative effects of the crisis, helping to stabilize the economy. In a third set of studies, firm size has also been found to be insignificant in differentiating firms' performance once other firm or industry variables are controlled for (Claessens et al. 2000; Larsen and Bjerkeland 2005; Forbes 2002 ). In Table 1 , we provide a synopsis on the empirical relationship between firm size and firm performance under crisis events.
*** Table 1 about here***
Research question and hypothesis
The overall state of the economy has long been indicated as an important force driving the growth prospectus of firms. Downturn periods are expected to impact negatively on firms' growth. However, firm and industry characteristics may affect firms' adjustment under a crisis context. Firm size is one of the most debated factors in the growth literature and several studies have found that overall firm size positively influences growth and we may expect this to also be so during economic downturns. Compared to small firms, large firms have more probability of being operated at a minimum efficient scale and may also have better capabilities in terms of human capital and access to capital or markets which in turn improve their chances in the face of economic downturns. Hence, we empirically assess whether size is also a determinant of firm employment growth during economic downturns, having as a main hypothesis under study:
Hypothesis 1) Small and medium firms' growth is more negatively affected by crises.
There are other firm and industry level characteristics clearly associated with firm size which are likely to affect the growth of firms. In our analysis we must properly account for them, in order to investigate if there remain any significant differences in growth that can be attributed to size per se.
Control variables
Firm age is generally acknowledged as one important determinant for firm growth and performance (Coad 2009 ). We may expect younger firms to grow more, although the relationship might be non-linear.
Firm performance is considered in the literature as an important factor to explain employment growth. It is perhaps quite natural to assume that the most productive firms will grow while the least productive will decrease in size. However, this assumption does not seem to be borne out by empirical work. One explanation for this is that while some firms become more productive through expansion, others become more productive through downsizing. Human capital stocks may also be a factor associated with a firm's competitive advantage and thus with its growth prospects, acting as a specific asset that can constitute an ownership advantage for firms. Empirical evidence on the relationship between firm growth and human capital is scarce. Regarding human capital, while, for instance, Almus (2002) identifies a positive effect of qualified workers on the growth of German firms, Robson and Bennett (2000) fail to find a significant effect of skill levels for UK firms' growth. In spite of this, assuming that better skilled workers are more productive than their low-skilled counterparts, we can expect human capital intensity to act as an enhancing factor of firms' growth.
Firms with foreign participation have been found to differ systematically from domestic firms and therefore firm ownership should be accounted for, as foreign firms have often been found to be larger than domestic ones. Regarding the effects of foreign ownership, the results are not however unanimous (e.g., Varum and Rocha 2010; Özler and Taymaz 2004; Girma and Gong 2008; Karlsson et al. 2009 ).
Firm location in urban centers may also impact upon firm growth, due to urbanization externalities and agglomeration economies (Guimarães et al. 2000) . Urban locations often contain a wealth of diverse resources but firms at these locations may also face greater competition and higher costs Hence, along with the sector where the firm operates, these industry characteristics will be taken into account as well, although no definite expectation about their impact exists according to the available literature but they are commonly controlled for in studies of firm growth.
EMPIRICAL ANALYSIS

Data, methodology and variables
The study uses data from Quadros de Pessoal (QP), a database from Gabinete de Estratégia e Planeamento (GEP) of the Ministry of Labour and Social Solidarity 4 that is based on a compulsory annual survey conducted since 1982, covering all firms with wage earners in Portugal. We worked with the original raw data files at the firm-level, which include over 100,000 firms each year. In addition to the QP database, we have also used data on exports from the National Institute of Statistics, as well as on the Gross Value Added from the Bank of Portugal, both at two-digit industry-level (ISIC rev. 2). As we only have data on industries' exports since 1988, our empirical analysis focuses on the period 1988-2007.
Our main aim with this empirical study is to assess the importance of firm size overall, during and immediately after crises. Accordingly, we have first estimated equation 1 for all firms operating in the Portuguese manufacturing industry, with the aim to assess the potential impact of firm size during economic slowdowns:
where the dependent variable corresponds to the employment growth rate at the firm level 5 , measured by the difference between the employment of firm i in t and in t-1, in log terms. In order to evaluate whether the effect of firm size changes during the recovery from a recession, that is, throughout the years immediately following the downturn years, we have estimated a second version of equation (1), where
Lagged_Down refers to the downturn dummy previously considered, now evaluated with one, two and three-year lags, in three independent specifications:
The vector Z includes those firm and industry characteristics which are likely to affect the dependent variable. We considered size, measured by the natural logarithm of the number of employees, and other variables which, according to the literature, are likely to affect firm growth, and along which small and large firms systematically differ (Coad 2009 ). In addition to size we considered age, firm performance, ownership, and human capital. Firm location and industry's specificities are also included.
The overall effect of the economic downturns (the current effect in the first equation and the lagged effect in the second equation) is given by γ 1 which is expected to be negative. Central to our analysis, the equations also evaluate the importance of firm size during and after downturns through the interaction terms: Size it *Down and Size it *Lagged_Down, respectively. The parameter γ 2 will thus show how significant the differences in employment growth of firms are with different sizes during and after economic slowdowns.
In order to give more robustness to our results, we repeated the above analysis for the separate groups of SMEs and Large Enterprises (LEs), by running the models (1) and (2) We applied panel data models 6 with robust standard errors in our estimations and, specifically, the suitability of within-groups and between-groups estimators. For all the estimations, Hausman test rejected the hypothesis of null covariance between the regressors and the individual effects, thus fixed effect estimators proved to be the most appropriate, being unbiased, consistent and asymptotical normal.
In addition, our estimations were always applied to all firms in operation every year. Although many empirical studies often select a sample of only surviving firms, such a choice may bias the results in favour of firms with better survival prospects (e.g., Álvarez and Görg 2007) . To avoid such a bias, we included in our estimations surviving and non-surviving firms during the period under analysis, which constituted an unbalanced panel. Estimations using a fixed-effects approach take this factor into account, so it does not represent a problem (Greene 2008) .
SMEs represent the vast majority of the enterprises in Europe (over 99% for the EU-27), account for the largest share of employment (67%) and for over half of the value-added in the EU-27 (Appendix B). They are considered to be the backbone of the European economy and essential for employment and growth. 6 Panel data models allow us to assess firm growth measures longitudinally, rather than cross-sectionally. The literature points that cross-sectional measurement of firm performance is insufficient and that it should be measured longitudinally, due to the importance of time the dimension (e.g., Pfaffermayr and Bellak 2002; Hult et al. 2008) . 7 Eurostat -Statistics in focus (31/2008) -Industry, Trade and Services firms, accounting for 64% of total employment. Two decades later, the shares of SMEs were respectively 99% and 79%. As we can observe, there is a long-term trend towards a greater share of SMEs in the number of enterprises and employment, which justifies the increasing concern of government with the SME sector.
In order to have a first impression of the effects of downturns in firms' employment growth and the relationship between firm size and firm growth, we have depicted the evolution of employment growth rates over the period under study, both on aggregate and comparing SMEs and LEs. For the period 1988-2007, the average employment growth rate across all firms operating in the Portuguese manufacturing industry was 0.33%. SMEs' employment grew on average 0.35%, compared to a growth rate of 0.28% among LEs. The differences were rarely statistically significant, except for the years 1991-1993 and 2007 , where the differences in employment growth between SMEs and LEs were significant at 1% level. The negative impact of cyclical recessions on firms' employment growth is evident for both groups: large firms registered negative growth rates during and after slowdown periods and SMEs also suffered considerable job losses.
***Figures 2 and 3 about here***
As mentioned earlier, differences between small and domestic firms may well be related to the differences that have been systematically found between them. Table 2 provides a brief comparison between SMEs and LEs over the period under study. At the firm level, the statistics reveal that LEs are often more productive, also presenting higher levels of human capital and being more concentrated in urban regions. Additionally, we see that foreign-owned firms are more frequently found among larger enterprises. These differences in performance, human capital, urban location and foreign ownership were always statistically significant at 1% level for all the years under study. Regarding the industries' specificities, SMEs seem to be concentrated in industries with lower minimum efficient scale, higher employment agglomeration, slower growth and with less presence of foreign firms. Industry-level differences between SMEs and LEs, namely regarding minimum efficient scale, employment agglomeration, concentration and foreign presence were significant at 1% level for all years. Differences at export intensity of the industries were only relatively significant until the early 2000s. Differences in industry growth were rarely statistically significant.
Regarding the divergences found between SMEs and LEs at these firm-level and industry-level characteristics, we will account for them in our empirical analysis, as they may interfere with the pure effect of firm size on a firm's adjustment abilities during and after a crisis. The correlation coefficients among all these control variables are low and no serious collinearity problems were detected in our estimations. Table 2 about here***
***
Empirical results
We started by estimating equation (1) Models 5 and 6, allowed us to test the effect of firm size upon firm growth during these downturns.
As far as our focal issues, the results obtained suggest that a negative and highly significant effect was exerted by the cyclical economic declines, as firms in general registered about 1% less employment growth during these periods (Model 4). The interaction term inserted in models 5 and 6 yielded a negative and very significant coefficient. By including this interaction term in the estimations, the effect of downturn alone loses significance, suggesting that the potentially different effect of downturns through firm size may matter most than the downturn effect per se. The coefficient γ 2 may be interpreted as the elasticity of firm size upon firm employment growth during downturns and its negative sign suggests that larger firms have suffered the negative effects of recessive periods more intensely. In other words, employment at smaller firms was apparently less affected by the economic downturns, refuting the hypothesis raised in section 2.
Although not being the primary focus of our research, our results also identify firm and industry determinants of firm growth over the 20-year period under analysis. We conclude that a non-linear inverted U-shaped relationship between firm size and firm growth exists, which means that smaller firms tend to grow more as they become larger, while very large firms have declining employment growth for an additional unitary increase in their average size. This non-linear relation remains significant throughout the models, even after controlling for other firm and industry's characteristics. Regarding age, a U-shaped relationship with employment growth is found, suggesting that during the firms' infancy the patterns of firm growth appear to be declining, due to the well-known liability of newness and the associated scarce experience in the market. However, as firms become mature, a positive employment growth pattern tends to arise. Regarding the other firm's characteristics, we conclude that more productive firms and firms with higher human capital intensities tend to have lower employment growth levels. The coefficient of firm performance can be interpreted as an elasticity and that of human capital as a semi-elasticity. Firm location in urban centers and the participation of foreign capital do not seem to matter for firm growth. These results seem to be in line with some empirical evidence already established for other economies (see, for instance, Coad 2009). As regards the industries' attributes, we conclude that firms operating in industries with higher MES, less concentrated, more export-intensive, and with higher employment agglomeration have, on average, higher employment growth rates. Firms in industries with a higher share of foreign presence registered, on average, lower growth. In any case, the inclusion of industry-specific variables does little to improve the overall explanatory power and the goodness-of-fit of the regressions (as the adjusted R 2 confirms), which is frequently found in other studies on firm growth (e.g., Coad 2009; Short et al. 2009 ).
In Table 3 we report the results of our baseline model (reduced version of equation (1) (2), where we focus on the firm size effect upon firm employment growth immediately after the downturn periods. The results for all firms (in the Appendix D) show that the effect of an economic downturn tends to vanish as time goes by -the negative effect of downturns falls from a 2% reduction in firm growth one year after the beginning of the economic slowdowns to less than 1% three years later. The inclusion of the interaction term Size*Lagged_Downturn confirms that in the years immediately after the downturns, larger firms also seem to be more affected in terms of growth than smaller firms (the associated coefficient remains negative and significant). The magnitude of the elasticity of size (between -0.0011 and -0.0027) during the recovery periods is lower than during downturns (-0.0056 from Model 6 in Appendix C), but still remarkable. Table 4 reports the results evaluating the lagged effect of the downturn dummy on each group of firms. The negative effect of downturn periods in the two first years after the downturn was significantly higher for LEs. One year after the recessions LEs showed on average 3.8% lower employment growth, while SMEs suffered an average decline of 2%. Two years later LEs still suffered on average 2.8% lower employment growth than during stable economic conditions. For SMEs, the negative effect of downturns was still close to 2%. Three years later, the detrimental effect of the past downturn seems to have faded for LEs, while SMEs still presented about 0.7% lower growth. In summary, we conclude that the negative effects of downturn periods tend to decrease and vanish over time and that, moreover, LEs, despite being more severely affected by recessive periods, seem to recover more quickly than their smaller counterparts.
*** Table 4 about here***
In conclusion, the results support the idea that SMEs can act as stabilizer agents during economic slowdowns, compared to larger enterprises. LEs tend to suffer larger lay-offs both during and after slowdowns, through being able to quickly recover their stability. Although not being the primary focus of our research, our results also identify firm and industry determinants of firm growth over the 20 -year period under analysis.
CONCLUSION AND DISCUSSION
In this paper we have addressed an important, timely and still scarcely explored question. In particular, we also fill a useful niche in the literature, namely better understanding the growth of smaller versus larger firms during moderate macroeconomic downturns. Available firm-level studies on these matters are still scarce and inconclusive, and focus strongly on the Asian financial crisis while rarely providing a comparative analysis of smaller and larger firms. Thus further research is needed on these issues. Our study's contribution extends a prominent discussion to a new context, thereby helping establish the generalizability and boundary conditions of prior knowledge.
We provide evidence on the size-growth relationship by using an empirical setting different to the Asian financial crisis, where the great majority of empirical evidence has been focused. Our study relied on a single-country sample because the required data is rare. Our results are based on the Portuguese case where a (rare) long time microeconomic panel is available. From the best of our knowledge, no previous study has explored the relationship between firm size and firm growth during a crisis event in Portugal. To study the effect of size is a relevant aspect in this context, taking into consideration that the SME sector has always had a very significant position in the Portuguese economy, accounting for a great majority of jobs and almost half of manufacturing turnover. Considering that this business structure is a common feature of many European economies, the results and this study may be of value to other contexts. Although there are benefits to examining Portuguese data, there are inherent socio-economic differences that may limit generalizations to other settings.
In our analysis we identified a long-term trend towards a greater share of SMEs in the number of enterprises and employment. At a time when larger manufacturing companies are outsourcing production to countries outside Europe, one may expect a continuous increase in this share in the future.
Our analysis showed that the recessions identified in the Portuguese economy during the period 1988-2007 had a negative impact on firms' employment growth. After controlling for several firms' and industries' characteristics, employment at smaller firms seems to have been relatively less affected by the economic downturns. During the economic recessions, large enterprises quickly reduced employment.
SMEs in affected sectors also acted quickly, but they do not seem to have reduced employment as abruptly as many large companies. There are a number of reasons why Portuguese SMEs may have reacted differently to large enterprises in cyclical downturns. First, it was probably difficult for Portuguese SMEs to downsize employment as they were already small. Second, as SMEs in Portugal typically have lower wages than those in larger enterprises, the need to cut employment during economic slowdowns was lower. Third, as many SMEs are family-based they probably did not want to cut down on employment. Moreover, these firms can use other means to control labor costs in downturns. Specifically, the family members active in the firm are more likely to accept a salary cut. Along these lines we may argue that their wage structure is thus more elastic to demand. In contrast, large enterprises had few options other than to cut off employment. Our results also revealed that the recovery is proportionally more pronounced in large enterprises than in SMEs, probably because they have cut output and employment more than SMEs.
Taking into consideration the increasing presence of SMEs in the economy as well as the fact that SMEs may act as cushions in downturns, easing the adverse implications for employment, the increasing concern of academics, practitioners and government alike with the SME sector is justified. At the center of the current debate is the need to support SMEs during the crisis. Policy responses to cyclical downturns tend to focus on the financial fragility of SMEs. But, according to the literature, short-term and cyclical financial support to SMEs does not tend to be an effective tool (Storey 1998; Storey and Potter 2008 1991, 1992, 1993, 2001, 2002, 2003, 2007 Fixed Effects panel data estimations with robust standard errors. ***, **, * means significant at 1%, 5% and 10% level, respectively.
